years from its beginning in 1913. He organized the West Country orthopedic unit, and was orthopedic surgeon to Lord Mayor Treloar's Hospital for Cripples. In 1922 he became chairman of the Department of Surgery of the Bristol General Hospital, Bristol, England. Although a general surgeon, his special interest in orthopedic surgery included a description of external transfixion pins for fractures and the grafting of dead animal bone and cadaveric human bone into the human patient. His translation from the German of Lorenz Bohler's "Modern Methods of Treating Fractures:' was evidence of his literary, linguistic, and surgical ability, and of his appreciation of other men's work. In 1917 he wrote a classic article on repair of the crucial ligaments, part of which is reproduced here.
G.A.H.
It is a matter of common knowledge that cases of rupture of the crucial ligaments are now much more frequently recognised than formerly. This is due to routine X ray examination, which often reveals the fracture of one or other of the tubercles of the tibia1 spine, and also to the greater frequency of "exploratory" operations upon disabled knee-joints. It is also a general experience that this injury is an extremely serious one, which produces permanent total disablement for active pursuits and which necessitates a very prolonged treatment by immobilising apparatus.
But whilst the frequency and importance of this injury is becoming more widely known there has not been any corresponding advance in methods of treatment. A rigid plaster or leather case to be worn for a year, followed by a hinged apparatus, represents the generally accepted method. It is impossible to regard intraarticular suture of the ligaments either by soft sutures or by wire, as an efficient procedure or as one free from the risk of leaving loose bodies in the joint.
Some years ago I worked out a method of replacing the crucial ligaments by tendons or fascia1 bands, in the dissecting room, but it has only been recently that an opportunity has arisen for putting it to a practical test. It has, however, been so easy of performance and so satisfactory in results that I think it worth while to publish this preliminary note, in the hope that the new suggestion may prove of value to others.
PRINCIPLE OF THE OPERATION
The principle of the operation consists in forming a new anterior crucial ligament from the ilio-tibia1 band and a new posterior ligament from the tendon of the semi-tendinosus. In each case the new ligament retains its upper attachment in the thigh and is threaded through new canals bored in the femur and tibia, and is sewn to the outer surface of the latter bone.
Exposure of the joint.-A wide horseshoe incision is made across the joint, the lowest point being below the tibia1 tubercle and the lateral ends running up to the lines of the hamstrings on each side. The tubercle of the tibia is freed by two saw cuts, one behind and parallel to the ligamentum patellae and the other at right angles to the tibia below the tubercle. The patella is turned upwards sufficiently to expose the interior of the joint. In this act it is important to avoid cutting the ilio-tibia1 band. The joint is now fully flexed and the condition of the crucial ligaments and of the spine of the tibia is ascertained.
Formation of a new anterior crucial ligament.-The lower end of the fascia lata is exposed and defined upwards above the level of the external condyle of the femur and downwards for about an inch below the tubercle of the tibia. At the latter point it is cut across and dissected upwards free from the underlying structures. With the knee fully flexed, the two points of attachment of the tom ligament are clearly defined and cleared of soft tissue. With a %-inch twist drill a canal is bored from within the joint upwards and outwards through the external condyle of the femur and another downwards and inwards through the internal tuberosity of the tibia, beginning in each case with the point of attachment of the original ligament. A probe is tied to the free end of the ilio-tibia1 band and by its means this piece of fascia rolled up as a cord is threaded through the femur and the tibia and drawn tight. When it emerges below the knee the fascia1 ligament is turned upwards and sewn to the deep fascia and periosteum of the tibia.
Formation of a new posterior crucial ligament. --If both ligaments have to be re-formed the posterior will naturally be repaired first. The inner limb of the horseshoe incision is prolonged backwards and upwards until the inner hamstring is exposed and the tendon of the semi-tendinosus is defined. This is cut from its lower attachment 1 '/i inches below the joint. New canals are then formed by drilling from within the joint upwards, inwards, and backwards through the internal condyle of the femur, and then downwards and outwards through the external tuberosity of the tibia. Through these canals the semi-tendinosus ten-Clinical Orthopaedics and Related Research don is threaded and fixed to the periosteum of the tibia.
Closure of the joint. -The tubercle of the tibia is refixed in its original position by an ivory or metal nail and the joint capsule carefully closed by catgut sutures.
Afier-treatment. -The knee is kept on a back splint for about a fortnight, and then when the skin incision is soundly healed it is removed daily from the splint for gentle massage and passive movements.
After one month the splint is discarded and the patient is allowed up on crutches, and then full use of the limb is gradually restored, as this can be done naturally without pain or force.
The above operation was performed on April 25th, 1917, for A. D., whose knee had been injured by a kick from a horse. His knee was unstable and weak, so that he could neither stand nor walk without the support of a kneesplint.
The recent photographs show the patient standing upon the injured left leg and also bending the same. He can walk freely without a limp and has now returned to work.
